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INTERCONNECTION DIAGRAM 
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DISC DRIVE 
MODELS 2150/2250 
ADDRESS BUS 
ADDRESS BUS 1 
ADDRESS BUS 2 
ADDRESS BUS 3 
ADDRESS BUS 4 
ADDRESS BUS 5 
ADDRESS BUS 6 
ADDRESS BUS 7 
SET CYLINDER 
HEAD SELECT 
DISC SELECT 
READ GATE 
WRITE SATE 

DOUBLE FREQ WRITE DATA 
DRIVE SELECT 
ACCESS READY 
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FIXED DISC INDEX 
FIXED DISC SECTOR 
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REMOVABLE DISC SECTOR 
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EACH SIGNAL LINE IS TWISTED WITH 
A RETURN LINE CONNECTED TO GROUND 
AT EACH END., ONLY LINES CONNECTED 
DIRECTLY TO PINS ARE SHOWN 



PG iv MEMORY DATA BIT 
0300 MEMORY DATA BIT 
PG 1v MEMORY DATA BIT 3 
0300 MEMORY DATA BIT 3 

PG Iv MEMORY DATA BIT 4 
0300 MEMORY DATA BIT 4 
PG iv MEMORY DATA BIT 7 
030O MEMORY DATA BIT 7 




"°'°- MEMORY DATA INTERNAL BIT 0, 0020 
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^ 



^ 




^ 



10 MOHK 






"D'O* MEMORY DATA INTERllAl BIT 0, 0020, 

0060. 0080. 0090, 0130, 0180, 0190 
'*'"' MEMORY DATA INTERNAL BIT 3, OOZO 



HDI3* MEMORY DATA INTERMAL BIT 3. 0060. 
0080. 0O9O, 0130, 0180 



■ MEMORY DATA INTERNAL BIT 4, OOZO 



MOW MEMORY DATA IKTERNAL BIT 4, OOZO, 

0060, 0080, 0O9O, 0130, 0180 

"°"" MEMORY DATA INTERNAL BIT 7, 0070 



M0I7+ MEMORY DATA INTERNAL BIT 7, OOZO, 

0060, 0070, 0080. 0090. 0130, 

0170, 0180, 0190- 



PG fv MEMORY DATA BIT 1 
0300 MEMORY DATA BIT 1 
PG iv MEMORY DATA BIT 2 
0300 MEMORY DATA BIT Z 

PG iv MEMORY DATA BIT 5 

0300 MEMORY DATA BIT 5 

PG iv MEMORY DATA BIT 6 
0300 MEMORY DATA BIT 6 
PG iv I/O CONTROL REG BIT 1 



PG iv I/O CONTROL REG BIT 2 



PS Iv I/O CONTROL REE BIT 3 
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NOTE: F0« S/N 95 AND BELOW 
IH AND U ARE 7404 



DATA AND CONTROL RECEIVERS 



H0I1+ MEMORY DATA INTERNAL BIT 1, OOZO, 
-!!^ — 0060, 0080, 0090, 0130, 0180, 
0190 



MDIZ* MEMORY DATA INTERNAL BIT 2, 0020, 
0060, 0080, 0090, 0130, 0180 



' MEMORY DATA INTERNAL BIT 5, 0070 



MDIW MEMORY DATA INTERNAL BIT 5, 0050, 

0060, 0080, 0090, 0130, 0170, 0180 

''°"" MEMORY DATA IKTERNAL BIT 6, 0070 



mie* "EMORY DATA INTERNAL BIT 6. 0060, 
0080. 0O9O, 0130. 0170. 018O, 
0190 




CONTROL OUT. 0040 



CONTROL OUT, 0030, 0170 
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SEQUENCE CONTROL L06IC 1 
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0010 NENOfiv am intehul bit 4 



0010 HCHom MM imam, bit o ||gj^ ^o 



0010 DBUDT WTA' INTEWUL BIT 

0010 mma mta internal bit i JP'i; 

0010 MEMORY OATA INTERNAL BIT 2 "„ 

0010 HEDORY DATA INTERNAL BIT 3 """' 

0010 KEIMIY DATA INTERNAL BIT 4 "°"* 



0010 CONTROL OUT 

0010 MEMORY DATA INTERNAL BIT 7 



PS U MASTER RESET 



PG 1v CLOCK PHASE 1 
P6 1¥ CLOCK PHASE 2 



COXX+ 



W40 SHIFT ONE A 



0040 SHIFT ONE 



0020 DMA DISCONNECT 

OOSO CURRENT AODR EQUALS END ADOR 



0040 HEHORY CYCLE SEQUENCE 3 
0040 MEMORY CYCLE SEQUENCE 4 
0050 MAJOR SEQUENCE 4 



0050 MAJOII SEQUENCE 4 



0050 MAJOR SEQUENCE 1 



0040 MEMORY CYCLE SEQUENCE 4 
0040 MEMORY CYCLE SEQUENCE 3 



0050 MAJOR SEQUENCE 2 
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■ DEVICE ADDRESS 06, 0170 
DEVICE ADDRESS 16, 0050, 0070 



nU DISCONNECT, 0020, 0030, 0050, 
0070 



MASTER RESET, O04O, 0060, 0070 



CLOCK PHASE 2, 0030 

DMA CLOCK, 0080, 0090 
Om CLOCK, 0050, 0070 



END OF BLOCK, 0060 



COUNT ENABLE, 0080 



DMA IDLE, 0050, 0260, 0280, 0300 



LOAD, 0060 



LOAD UPPER CURR ADOR REG, 0090 



LOAD LOWER CURR ADDR REG, 0080 



0O4O HEMOItr CVCLE SEQUENCE 2 
0040 MEHORY CYCLE SEQUENCE 3 



0040 HEHOny CYCLE SEQUENCE 1 



0040 HEHODY CYCLE SEQUENCE 4 
0050 MAJOR SEQUENCE 1 



0040 SHIFT ONE 



0020 CLOCK PHASE 2 



0020 DMA DISCONNECT 



0040 MEMOIiY BUSY 
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■ KXm CYCLE SEQUENCE 04, 0040 



MEMORY CYCLE SEQUENCE 0, 0030, 
0040 



'*°l^- INCREMENT AODRfSS 8YTE COUNTER, 
0050 



■ START MEMORY CYCLE SEQUENCE, 0040 



' DMA SELECT, 0030 



0050 MAJOR SEQUENCE 1 
0030 DMA SELECT 



0070 STATUS IN PROSRESS 
0040 SHIFT ONE A 



0020 MAJOR SEQUENCE 
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- niA AOORESS. 0C60 



' OH AOMESS, OOn 



' DMA AMI STATUS ADHIESS, 0080 



' STATUS, OOaO, 0300 



- BUS ENUIE, OOW, 0O9O, 0130, 0300 



NOTE: FOR S/N 95 AND BELOU 
lA IS 7410 AND 2A IS 
7404 
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0030 mtm CVCLE SEgU£NCE 

0070 STATUS IN PROGAeSS 

0060 CURREHT MDRESS EQUM.S EM) 
ADDAESS 

0040 mmm cycle sequence 4 

0O20 WUOR SEQUENCE 



PG 1v MEHORY BUSY 

0050 HAOOR SEQUENCE 4 

0040 HEHORY CYCLE SEquENCE 4 

OOSO HAJOR SEQUENCE 1 

0070 STATUS IK 

OOSO REQUEST 

0020 MAJOR SEQUENCE 

OOSO REQUEST 

0070 STATUS IH TOOeRESS 

0030 MEMORY CYCLE SEQUENCE 

0250 EXTERNAL WRITE 

0030 START MEMORY CYCLE SEQUENCE 



0030 MEMORY CYCLE SEQUENCE 04 
OlEO PUL 



OOZO DMA CLOCK 
0020 MASTER RESET 
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S/N 9S AND BELOW 
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MEMORY BUSY, 0030 

SHIFT ONE, 0030, 0040 
SHIFT ONE A, 0030 

SHIFT ONE A, 0O2O, 0070 
SHIFT ONE, 0020 

• DMA WRITE. PG !v 



. MEMORY CYCLE SEQUENCE 4, 0020. 

0030, 0040, 0070 
-MEMORY CYCLE SEQUENCE 4, 0020, 0290 



• MEMORY CYCLE SEQUENCE 3, 0020, 

0030, 0070, 0290, 0300 
■ MEMORY CYCLE SEQUENCE 2. 0030 

MEMORY CYCLE SEQUENCE 1, 0030 



fl> ON CONTROLLERS S/H 95 AND BELOW 
l^ ETCH TO lOD PINS 12 AND 13 REVERSED 



0050 MAJOR SEQUENCE 4 

0020 DMA IDLE 

0020 DHA CLOCK 

0020 DHA IDLE 

0020 DEVICE ADDRESS IE 

0010 MEMORY DATA INTERNAL BIT 5 

0020 END OF BLOCK 

0030 INCREMENT ADDRESS BVTE CODNTER- 

0020 CMA DISCONNECT 
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' MUOR SEDJENCE 2, 0020 
' MAJOR SEQUENCE 3, 0020 



- fWJOR SEDUENCE 4, 0020, 0040, 0060 




MAJOR SEQUENCE 4, 0020, 0050, 0060 



0130 PULL UP 1 



0030 INCREMENT ADDRESS BYTE COUNTER 



0050 MAJOR SEQUENCE 1 




■ ADDRESS BHE COUNT BIT 2, 0080 



ADCNIESS BVTE COUNT BIT 1, OOtO 



02S0 CHAMNEL REQUEST 

0020 DHA CLOCK 

0280 KRITE DATA REQ 
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HAJOR AaiVITY SEQUENCER 



NOTE: 4B MAf BE 93H00 OR 74195 



REQUEST, 0040 



0050 
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END ADDRESS REGISTER AND COHPARATOR 



0060 



0010 WNOIir DAT* INTERNU. BIT 7 

0010 HD«K!r 0*TA IHTERNM. BIT ( 

0010 HEHOnV 0«T« IHTERflU. BIT 5 

0010 MEMORY DATA INTERNAL BIT « 

0010 HEMORT DATA INTERNAL BIT 3 

0010 MEMORY DATA INTERNAL BIT 2 

0010 MEMORY OATA INTERNAL SIT 1 

0010 MEMORY OATA INTERNAL BIT 

0050 MAJOR SECIUENCE 4 

0020 LOAD 



OOSO MAJOR SECIUENCE 4 



0020 MASTER RESET 
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CURRENT ADDRESS BIT 1 


0080 


CURRENT ADDRESS BIT 2 
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CURRENT ADDRESS BIT 3 


ooeo 


CURRENT ADDRESS BIT 4 
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CURRENT ADDRESS BIT 5 


0080 


CURRENT ADDRESS BIT 6 
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CURRENT ADDRESS BIT 7 


0090 


CURRENT ADDRESS BIT 8 


0090 


CURRENT ADDRESS BIT 9 


0090 


CURRENT ADDRESS BIT 10 


0090 


CURRENT ADDRESS BIT 11 


X90 


CURRENT ADDRESS BIT 12 


0090 


CURRENT ADDRESS BIT 13 
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CURRENT ADDRESS BIT 14 
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CURRENT ADDRESS BIT 15 
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CURRENT ADDRESS EQUALS END ADDRESS, 



CURRENT ADDRESS EQUALS END ADDRESS, 
0020. 0040, 0070, 0300 



0040 SHIFT ONE A 

0020 DMA CLOCK 

0040 HEHORy CVCLE SEQUEKCE 4 

0020 mSTER RESET 



0040 HEHORY CYCLE SEQOEHCE 3 
0020 HAJOR SEQUENCE 
0060 CURRENT ADDRESS EQUALS END 
ADDRESS 



0020 [HA DISCONNECT 



0250 CONTROLLER BUSY 



0010 MEMORY DATA INTERNAL BIT 6 
0010 MEMORY DATA INTERNAL BIT S 
0010 MEMORY DATA INTERNAL BIT 7 



W2D DEVICE ADDRESS 16 



0010 MEMORY DATA INTERNAL BIT 7 



0020 MASTER RESET 
0070 STATUS IN PROGRESS 



CEEOt 
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•xa- 



^ — N 

4 46 v. 

^ 74H2iy 



OCLK+ 9| 
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ec 

74107 



CEEOt 



12 '" 

— C CLK 



K J! 

CLR 



STATUS IN PROGRESS, 0040, 0070 



STAS- STATUS IN PROGRESS, 0030, 0040, 
0290 



CCLK 



CLR 



7438 H^ 



R48 

IK 



-> P1-B49 >— 



DMA TERMINATION INT, PG 1v 



STATUS IH, 0040 
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END OF BLOCK AND STATUS CONTROL 



0070 
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0O50 ADDRESS BYTE COUNT BIT 1 -4£ 



0080 



0030 »U ADDRESS 



0050 ADDRESS BYTE COURT BIT 2 

0030 OH AND STATUS ADDRESS 

0030 STATUS 

0020 CXHT ENABLE 

0020 DU CLOCK 

0020 LOAD LOUER CURR AODR RE6 

0010 NENORY DATA INTERNAL BIT 



0010 MEMORY DATA INTERNAL BIT 1 



»10 HEHORY DATA INTERNAL BIT 2 



0010 HEBOSY DATA INTERNAL BIT 3 
0020 MASTER RESET 



0060 CURRENT ADDRESS EQUALS END 
ADDRESS 



0010 MEMORY DATA INTERNAL BIT 4 



0010 MEMORY DATA INTERNAL BIT 5 



0010 MEMORY DATA INTERNAL BIT 6 



0010 MEMORY DATA INTERNAL BIT 7 



0030 BUS ENABLE 



0030 DMA AND STATUS ADDRESS 



0030 DMA ADDRESS 



0030 DMA ADDRESS 



CEEO- 



LOVIER CURRENT ADDRESS REGISTER AND ADDRESS GATING 

ACTl* 




CEEQ- 



CLK CET CEP 
LD 



COUNTER 
3F 
9316 



<3CLR 



CLK CET CEP 
^LD 



14 CAOOt 



13 CA014- 



12 _CA02+ 



11 CA03+ 



COUNTER 
3G 
9316 

C OC 



C CLR 



14 CA04* 



13 CAOS-f 



12 CA06+ 



11 CA07+ 



DMADDt 



ACT2+ 5 



ID Y>i 

7438 J^ 



10 V^S_ 

7438 



xzn 



CAOl* I 2 



CA02» I 12 



ID fc^i- 



7438 



CA03t [ 1 



j5r>^ 
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^ 



CAOS* f" 



"^y — ^ 



4=^ 



CA07* ^ 12 



12 I ^ 

- IK VlXTx 

13 7438 /-' L 17 



i m S 

IF V,8_ 

; 9 7438 J-'^ 




^ 




' CURRENT ADDRESS BIT 0, 0060 
N RED BIT 0, PG \i 
CURRENT ADDRESS BIT 1, 0060 
N REG BIT 1, PG 1v 

■ CURRENT ADDRESS BIT 2, 0060 
N REG BIT 2, PG <v 

■ CURRENT ADDRESS BIT 3, 0060 
N REG BIT 3, PG Iv 



■ CURRENT ADDRESS BIT 4, 0060 
N RES BIT 4. 0060 
CURRENT ADDRESS BIT 5, 0060 
N REG BIT 5, PS iv 

■ CURRENT ADDRESS BIT 6, 0060 
N REG BIT 6, PG tv 
CURRENT ADDRESS BIT 7, OOEO 
N RES BIT 7, PS tv 

COUNT ADVANCE, 0090 



0060 CURRENT AOORESS EQUALS EKl l^^^l- 

ADDRESS 
0080 COUNT ABVAUCE -=^^^^ 

0020 WA CLOCK 



OCLK- 



0010 HEHORV DATA INTERNAL BIT 6 
0010 HEHORY DATA INTERNAL BIT 7 



0030 BUS ENABLE 



HDIl* 



0O20 LOAD UPPER CURB ADDR RES '"'"'''" 

MDIO+ 
0010 MEHORY DATA INTERNAL BIT 

0010 MEHORY DATA INTERNAL BIT 1 

0010 HEHORY DATA INTERNAL BIT 2 

0010 MEHORY DATA INTERNAL BIT 3 "°""^ 
MRST+ 
0020 f»STER RESET 



MDI2-f 



MDI4* 



0010 MEMORY DATA INTERNAL BIT 4 



MDI5+ 
0010 MEMORY DATA INTERNAL BIT 5 -^Si^ — 



MD16-f 



MDI7* 




6B ^>.^8_ 

7404 



DCLK- 



-^ld" 

3 



IZ 110 \l 
CLK CET CEP 

.0 
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-C CLR 



3H 
931S 



CARRY 



QB 



qo 



MRST* 1 



CAPS* 



13 CA09+ 



12 CAlOt 



11 CAll* 



U 110 1/ 
LDCU- ^ A^'^ '" "" 



'-C CLR 



3J 
9316 



CARRY 



OA 



OB 



QC 



QD 



13 CA13* 



CA12t 



12 CA14t 



11 CAlS-t 



CAOSt 



CA09+ 



1 7438 J^ 



CAlOt {~ 



IH Ve 
10 7438 /-^ 



CAIH- ^ 



J. 7436 /-^ 



~ilL \>11 
13 7438 /^ 



an* J~ 



CA13* ^~ 



ilL \i_ 
1 7438 H^ 



cAi4t r~ 



"IlK \i 

_5 7438 /-^ 



CA15* ^~ 



_10 7438 /-^ 



^ 7438 J~' 



CAOftt 
CURRENT ADDRESS BIT 8, 0060 

— > P1-B14 > "°°*" M REG BIT 0. P6 1y 
CA09j_ (.|,|,„E„ AOORESS BIT 9, 0060 



> Pl-AU > '*'"" M REG BIT 1. PS (v 



''*'°* CURRENT AOORESS BIT 10. 0060 
-> P1-A12 > BSiil- M RES BIT 2, PG Iv 



-> PI 



""* CURRENT ADDRESS BIT 11, D060 



■B13 > !!22*1. H REG BIT 3, PG iv 

CA12t_ cmiENT ADDRESS BIT 12, 

-> P1-B7 > !!2*il- M REG BIT 4, PG 1v 

CA13t_ jui^j^y ADDRESS BIT 13, 0060 

M05A- .. 



0060 



► P1-BI8 > ''55*1. H REG BIT 5. PG Iv 



"'** CURRENT AOORESS BIT 14, 0080 



-* P1-B9 > """" M REG BIT 6, PG t' 



-» PI 



"^^ ■ CURRENT ADDRESS BIT 15, 0060 



-B47 ) "°"" M REG BIT 7, PG Iv 
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UPPER CURRENT ADDRESS REGISTER AND ADDRESS GATING 
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CtjOCK GENERATOR AND PHASE SEQUENCER 



0100 



0100 PHASE 

0100 PHASE 1 

0100 PHASE 2 

0250 EXPEa READ CLOCK 

0100 PHASE 

0120 READ CLOCK 

0120 READ CLOCK ERABLE 
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47pf 




PHO- 
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PHl- 
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PK2- 
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ERDCL- 1 


PHO- 


9 


RDCL+ 


10 


RCLE-t 


11 



10 9H Va 
n 7410 /-^ 



6.24HHZ 
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^Df^ 




lOL \^Ji. 

74H04, 



9K \6 

5 J 7400 




74H04 , 



lOK 
7495 



11 PH2t 



1° PH3t 




lOL 
74H04 





lOJ \^2 

74H04 





74H04 



_SJ!lt_ CLOCK 1, 0120, 0140, OUO. 0190, 
0200, 0240 



' CLOCK 1, 0160, 0220 



■ PHASE 0, 0160, 0190, 0280 



■ PKASE 0. 0100. 0160, 0230, 0280 



PHASE 1, 0140, OlEO 



P"!- PHASE X, 0100, OUO, 0120, 0140, 
0150,0210 



PHASE 2, 020O, 0230, 0240 



■ PHASE 2, 0100, 015O, 0220 



PHASE 3, 0160, 0250 



PHASE 3, 0140 



C5 _LC9 J.ei2 .. 



CIS 
4.7 



C19 XC22 _LC23 XC27 _L 



,C29 
'4.7 



C31 _L C33 _L C35 _L C37 



C15 
0.01 



C16 
0.01 



C17 
0.01 



C20 
0.01 



. C21 
O.OI 



J_ C24 J_ C25 



C26 
■0.01 



__C28 XC30 



.C40 
■0.01 



P1-B2 >- 



>P1-B64 >— 



-) Pl-Al >- 



-^ P1-A2 >- 
-> P1-A64 >- 



-> P1-A65 >- 



Olio CRC BIT 1 

0!30 REWkRITE DATA 



0160 READ/WRITE PHASE 6 



0110 CRC BIT F 



0110 CRC BIT E 



0160 BIT COUNT CLKK 

OlSO READ/WRITE PHASE E 

OIBO REAO/WRITE PHASE 6 

0100 PHASE 1 

021O LCMI BVTE COUNTER 

oiw BIT couirr clock 



0160 SET gVTE COUNT 110 



60 

4 7408 



^ 



ihy^ 




_3j7402 



If \l2 U >^ 




8J 
74174 



8H 
74174 



10 CRCF* 



CRC Br 1, 0110 



' CRC BIT e, 0110 

■ CRC BIT F, 0110, 0220, 0230 



SET mE COUNT, 0160 
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CRe GEieRATOR 
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READ DATA LOGIC 



Ol^u 



0170 SELECT ADDKESS EfUBLE 

0290 MTA OUT INTEMUL 

0290 DATA READY INTERNAL 

0210 URITE GATE 

01(0 BIT COUNT CLOCK 

0120 READ CLOCK ENABLE 



re (v SERIAL READ DATA 



K U SERIAL READ DATA 1 



m tv SERIAL READ DATA 2 



PG 1v SERIAL READ DATA 3 



PG 1v READ DATA CLOCK 

PG i» READ DATA CLOCK 1 

PG U READ DATA CLOCK 2 

PG iv READ DATA CLOCK 3 

0190 DRIVE ADDRESS 

0190 DRIVE ADDRESS 1 

0100 CLOCK 1 

0100 PHASE 1 

0250 EIPECT READ CLOCK 




SELECTOR LOAD. 0190 



REGISTER A CLOCK, 0130 



CLOCKED READ DATA, 0130 



READ CLOCK ENABLE, 0100 



READ CLOCK ENABLE, 0120 



CLOCKED READ DATA, 0130, 0230 



READ CLOCK, 0100 



fi> SN74153 !S REPLACED BY A SOCKET 
^ AND JUMPERED PLUG IN SOME MULTIPLE- 
DRIVE SYSTEMS, AND SYSTEMS S/N llOO 
AND UP. JUMPERS IN PLUG ARE FROM PIN 
6 TO PIN 7 AND PIN 10 TO PIN S. 



0280 RE6ISTER S CLOCK 

0120 REGISTER A CLOCK 

0120 CLOCKEO READ DATA 

0010 MENORY DATA INTERNAL BIT 7 

0010 MEMORY DATA INTERNAL BIT 6 

0010 MEMORY DATA INTERML BIT 5 

OOIO MEMORY DATA INTERNAL BIT 4 

0010 MEMORY DATA INTERNAL BIT 3 

OOIO MEMORY DATA INTERNAL SIT 2 

0010 MEMORY DATA INTERNAL BIT 1 

OOIO MEMORY DATA INTERNAL BIT 

0250 EXPECT READ CLOCK 



0280 WRITE DATA REO 
0280 ENABLE BUS 



0250 EXPECT READ CLOCK 
0160 DELAYED BIT CARRY 



i 40 \3 
I 7400 /-^ 



n: 
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8-BIT "^ 
SHIFT 
REGISTER go 
3K 
74199 QE 

OF 
00 

OH 



ViT 



I lOB 
61 7402 



13 



CLK 
A 

SER IN 

A 



INH 
CLK 



8-BIT ""^ 
SHIFT 
REGISTER QD 
3N 
74199 QE 

QF 

QG 

OH 



CLR 



' REG A BIT 7, 0220 

REG A BIT 5, 0150 
REG A BIT 4, 0150 
REG A BIT 3, OlSO 
REG A BIT 2, OlSO 
REG A BIT 1, 0150 
REG A BIT 0, OlSO 



REG B BIT 7, 0300 
REG B BIT 6, 0300 
REG 8 BIT 5. 0300 
REG B BIT 4, 0300 
REG B BIT 3, 0300 
REG B BIT 2, 0300 
REG B BIT 1, 0300 
' REG B BIT 0, 0230, 0300 



PULL UP 1, 0050, 0150 
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DATA REGISTERS 
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OlSO SECTOK COUHTES BIT 5 
0150 SECTOB COUNTER CARRY 



PG iv IKOEX PULSE FIXED DISC 



0190 DISC ADDRESS 



PS 1v INDEX PULSE REMOVABLE DISC 



0190 DISC ADDRESS 



0190 DISC ADDRESS 



PG IV SECTOR PULSE REMOVABLE 
DISC RET 



0190 DISC ADDRESS 
0100 PHASE 3 



;R36 
MOO 



11« \13_ 
7402 



UN V. 



SECTOR COUNTER CONTROL LOGIC 
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ION \6 
5 ) 7432 



PRESET 
D q 



C if 

CLR 



9 SPSYO+ 2 



JL 



PRESET 
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5 SPSYlt 12 



^1° 



PRESET 
D Q 



7474 

C U 

CLR 



■ ENABLE SECTOR COUNTER LOAD, OlSO 



PULL UP 3. 019O 



SECTOR PULSE SYNC 2. 0140 



9)1 \ 4 STCOHt STROBE COMPARATOR, 0150, 0200, 

_6_| 7402 j 0240 



SECTOR PULSE SYNC 1, 0140 



7408 r E5Et!_ ENABLE SCTR INCH, 0150 



SECTOR PULSE SYNC 0, 0240 



0140 SECTOR PULSE SYNC 2 
0140 SECTOR PULSE SYNC 1 
0100 PHASE 1 



0250 WRITE CHECK 

0100 CLOCK 1 

0150 SECTOR INCREMENTER CARRY 

0150 SECTOR INCREHENTER BIT 5 
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10 


CLKlt 






CLKH 
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SCTICt 








SCTICt 13 


SCI5+ 








SCI5+ 12 



0100 PHASE 1 




SECTOR INCREHENTER CLOCK, 0150 



^'^"- CLEAR SECTOR INCREMENTER COUNTER, 
0150 



0130 REGISTER A BIT 5 

0130 REGISTER A BIT 4 

0130 REGISTER A BIT 3 

0130 REGISTER A BIT 2 

0130 REGISTER A BIT 1 

0130 REGISTER A BIT 



0140 STROBE COHPARATOR 



0150 SECTOR COUNTER BIT 6 



0130 PULL UP 1+ 

0140 SECTOR INCREHENTER CLOCK 



0140 CLEAR SECTOR INCREHENTER 

COUNTER 
0100 PHASE 1 



0140 ENABLE SECTOR INCREHENTER 



0100 PHASE 2 



0290 CLEAR SECTOR COUNTER 

0260 DRIVE STATUS OK 

0140 ENABLE SECTOR COUNTER LOAD 
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A<8 
A>B 



4L 
7485 



A-B 
A>B 



SL 
931E 



VT 



14 13 12 11 



VT 



QC 00 



CEP 
CET 
CLK 



TTi IF- 



1^ [' I y 



In 'i4 



A<B 
A-B 
A>B 



sn 

9316 



14 13 12 111 



qC QD 



CEP 
CET 
CLK 



Vi [3 
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SECTOR COUNTER AND COMPARATOR 



;rso 

f IK 



SECTOR COHPARAIOR, 0200, 0240 



SECTOR INCREHENTER BIT 5, 0140 



^""•* SECTOR INCREHENTER CARRT, 0140 



SC5t 



SC4+ 



SECTOR COUNTER BIT 5, 0140, 0Z30, 
0290 



. SECTOR COUNTER BIT 4, 0230 

-553i— SECTOR COUNTER BIT 3, 0230 

SECTOR COUNTER BIT 2, 0230 



SC2t 



SC1+ 



— SECTOR COUNTER BIT 1, 0230 
SECTOR COUNTER SIT 0, 0230 
^^* SECTOR COUNTER BIT 6, 0150 



scot 



— SECTOR COUNTER CWRr, 0140 



NOTE: 5L, ». 6L. AND 6M MATBE 
9316 OR 74161 
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BIT/BYTE COUNTER 



OIGO 



0210 WITC pmsE < 
02» DEMI muse 6 



0160 BYTE CItT Ff 



0100 PWSE 
0100 CLOCK 1 



02S0 COmOLUR MiSV 



0160 BIT COUNTER CARRT 

0100 CLOCK 1 

0100 PHASE 

0210 LOAD BYTE COUNTER 

0210 WRITE PHASE 1 

0200 WIITE PHASE 3 

0240 READ PHASE 3 

0240 READ PHASE 6 

0250 READ PHASE 1 

0200 WRITE PHASE 1 

020O WRITE PHASE 6 

0160 SET BYTE COUNT 

0250 READ PHASE 2 

0200 WRITE PHASE 7 

OHO Sn BYTE CUT 110 
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BYTE COUNT 1 , 
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CLR A B C LD 
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BYTE COUNT 2 
CET 56 CO 

9316 
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CLR A B C D LD 
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READ/WRITE PHASE 6, 0110 
REAO/WRITE PHASE 6, 0110, 0230 



BIT CNT CLXK, 0110, 012O, 0180 
BIT COUNTER BIT 0, 0230 



BIT COUNTER BIT 1, 0230 
BIT COUNTER BIT 2, 0230 



BIT/BYTE COUNTER 7fF, 0200, 0240 



BIT COUNTER CARRY, 0160, 02B0 



POL, 0040, 0290 



DELAYED BIT CARRY, 0130, 02BO 



BYTE CNT FF, 0160, 0280 



SET BYTE CNT 110. 0110, 0160 



0290 IMT* OUT INTEMIAL 



0010 MENOKV OATA INTERNAL BIT 5 
0010 HEHO«Y DAT* INTERIIAL BIT 6 



0010 HEHOXr DATA INTEIUIAL BIT 7 



Q020 DEVICE ADDRESS Ot 
OZSO CDIITKIU.Eri BUSY 
0010 CDimW. OUT 



7475 21 



CLKl-Z 3Q 

CLK3-4 



7H \l. 
_74HU/- 



7402 




^^ "' V 




70 \i. 

7404 




^- 7404 




70 \iL. 
7404 





' SELECT DRIVE ADDKESS, 0190, 0290 



' LOAD CVLINDER ADDRESS, 0180 



• SELECT CYLINDER ADDRESS, 018O, 0190 



SEL READ, 0240, 0280 



SAENB* SELECT ADDRESS ENABLE, 0120, 0290, 
0300 



• SELECT URITE, 0200, 0240, 0250 



SELECT WRITE, 0200 



— SELECT INITIAL WRITE, 0200 



SELECT INITIAL WRITE, 0200 



' RESET STATUS, 0270 



SELECT ALTERNATE STATUS, 0300 



' SELECT ALTERNATE STATUS, 0300 



CONTROLLER AND AWER, 0290 



- CONTROL AW ADDER, 0290 
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FUNCTION DECODER 



0170 
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CYLINDER ADDRESS REGISTER 



0180 



0170 LOAD CYLINDER AOKESS 



0160 BIT COUNT CLOCK 

0180 CyLINDED BIT 

0010 HEHORlf DATA INTERNAL BIT 7 

0010 NEMORY DATA INTERNAL BIT 6 

0010 MENORY DATA INTERNAL BIT 5 

0010 MEMORY DATA INTERNAL BIT 4 

0010 MEMORY DATA INTERNAL BIT 3 

0010 MEMORY DATA INTERNAL BIT 2 

0010 MEMORY DATA INTERNAL BIT 1 

0010 MEMORY DATA INTERNAL BIT 



0200 WRITE PHASE 4 
0240 READ PHASE 4 



0170 SELECT CYLINDER ADDRESS 




lOG \i 
7402 



5 j 7452 _yO- 



R42 
IK 




CLK INK CLK 
OA 



IIJ V,ll 



I 1" \>i 

1^ 7438 >-^ 



-^ P2-B3 y— 



■ ADDRESS BUS 1, PG iv 

- ADDRESS BUS 1 RET, P6 iv 

■ ADDRESS BUS 2, PG iv 



■ ADDRESS BUS 3, PG iv 

■ ADDRESS BUS 3 RET, PG ' 



■ ADDRESS BUS 5 RET, PG iv 



-> P2-A3 >- 



ADDRESS BUS 6. PG iv 



■ ADDRESS BUS 7 RET, PG iv 



CYLINDER BIT 0, 0180, 0220, 0230 



0010 NEMORY DATA INTERNAL BIT 

0010 MEMORY DATA INTERNAL BIT 1 

OnO SELECT DRIVE ADDRESS 

0010 MEMORY DATA INTERNAL BIT 6 

0010 MEMORY DATA INTERNAL BIT 7 

OIZO SELECTOR LOAD 



0170 SELECT CYLINDER ADDRESS 



BD10+ 


HDIO+ 
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MDUt 


NDn+ 




5DAIH 


SDADt 


13 


M016+ 


MDl$t 




HD17+ 


MD17* 




SCTLOt 


SCTLO+ 









DSADO- 


DSADO- 


IS 


DSAD1+ 


DSAD1+ 


14 


DSADl- 


OSADl- 


10 


HSEL+ 


HSEL* 




DSEL* 


DSEL+ 


8 


DSEL- 


OSEL- 



0100 PHASE 
0100 CLOCK 1 



0280 WRITE DATA REQUEST 

02BO COUNTER 

0290 DATA OUT INTERNAL 

0140 PULL UP 3 



J0i4 9G 




r+ 1£ 7438 J~^ 



DRIVE ADDRESS 0, 0120, 0270 

DRIVE ADDRESS 0, 0270 

DRIVE ADDRESS 1, 0120, 0270 

DRIVE ADDRESS 1, 0270 

HEAD ADDRESS, 0230, 0270 

DISC ADDRESS, 0140, 0200, 0230, 

0270, 0290 

DISC ADDRESS, 0140 



• SET CYLINDER. P6 i 



• COMWND STROBE, 0270, 0280 
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UNIT/DISC/HEAD SELECT LOGIC 
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MRITE SEQUENCER 1 



0200 



OlOO CLOCK 1 
0100 PHASE 2 



02eO SEEK INCWPLETE INT 



0280 EtMBLE BUS 

0200 HtlTC PfUSC 7 

OltO BIT/STTE COUNTER 7FF 



0170 SELECT INITIAL URITE 
OlSO SECTOR CCNPAMTOR 



0200 URITE PHASE 1 ENABLE 
0170 SELECT MtlTE 



0210 AODRESS VEDIFV 

0140 STROBE COMPARATOR 

0210 MITE SATE 

0290 DATA OUT INTERNAL 

0200 NRITE PHASE 

0170 SELECT URITE 

0170 SELECT INITIAL WRITE 

0190 DISC ADDRESS 



SURTlt 



10 7f Vii 

• U 7410 J^ 



3^ 7410 h>^ 



ac \6 
740S 



9F VL 
7402 



2Y Tr^i2 

ij 7427^0 



Tra 7F \12 
j3 7410 



6F \3_ 

7400 



CLB 

~01 



URITE SEquEHCE CLOCK. 0210 



URITE PHASE 1 ENABLE, 0200 



ENABLE URITE ADVANCE, 0230 



URITE PHASE 0, 0200 



URITE PHASE 1. 0160, 0210, 0280 



URITE PHASE 2, 0230 



URITE PHASE 3, 0160, 0210, 0230, 
0280 



WRITE PHASE 4, 0180, 0230 



URITE PHASE 5, 0230 



URITE PHASE 6, 0160, 0210, 0230 



URITE PHASE 7, 0)60, 0200, 0210 



0270 CLEAR CONTROLLER 



0200 WRITE SEOUEHCE CLXK 
0240 REW SEgUENCE CLOCK 



0100 PHSSE 1 



WSQC- 
RSOC- 




LOM) BYTE COINTER, 0280, 0290 



LOAD BVTE COUHTER, 0110, 0160 



WRITE PHASE 1 



0270 CLEAR CONTROLLER 



0200 WRITE CHASE 7 




7G ^„« 

7«4 




76 \,ra5- 

7404 ^^ 



SK 
7474 



C q 

CLR 



r 




"0 ^-^^^ 

7438 



I "L \>!i- 
13_ 7438 y' 



WRITE PHASE 1, 01(0 



WRITE GATE, 0120, OZOO, 0230, 0250 



0200 WRITE PtttSE 6 




7S \,„12 

7404 



MUTi nWSE i, I 



0200 MtlTE PHASE 3 




re \,^ 

7404 



WRITE PMSE 3, 0280 



gZSO REAIKPHASE 
02S0 READ HIST 
0220 READ ERROII 



7400 P^ 



— K:r\^ 



AiniESS VEHF*. OiOO 
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NRITE SEOUENCER 2 



0210 
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ERROR LOGIC 



0220 



0220 >E«D ERftOII 
0280 COUNTER 



0130 REGISTEII A SIT 7 

0130 CVLIHDEI) BIT 

0240 HEAD PHASE 4 

0230 SERIAL SECTOR ADDRESS 

0240 READ PHASE S 



RDER- 
C«TR- 



0110 CRC SIT F 
0240 READ PHASE 6 



0270 CLEAR CONTROLLER 



0100 PHASE 2 
0100 CLOCK 1 




Ijjise^ 



13 611 V-liL. 

J^ 7410 F 



5. 6H \j6 

3 7410 J-^ 



_4 
_61 60 
7410 







' OVERRUK/READ ERROR, 0300 



CYLINDER AODR ERROR. 0300 



REW ERROR, 0210 



READ ERROR. 0220 



SECTOR ADDRESS ERROR. 0300 



CRC ERROR, 0300 



PHASE 2 CLOCK. 02S0 



«6Tt z^ 



0210 URITE GATE 



0100 PHASE 

0100 PHASE 2 

0200 ENABLE WRITE ADVANCE 

020O WRITE PHASE 2 

0130 REGISTER B BIT 

0200 WRITE PHASE 3 

0160 CYLINOER BIT 

0200 WRITE PHASE 4 

OieO READ/WRtTE PHASE 6 



OlSO 
OlSO 
OlSO 
0150 
0150 
OlSO 
0190 
0190 
0160 
0160 
0160 



SECTOR COUNTER BIT 
SECTOR COUNTER BIT 1 
SECTOR CXNTER BIT 2 
SECTOR COUNTER BIT 3 
SECTOR COUKTER BIT 4 
SECTOR COUNTER BIT S 
HEAD ADDRESS 
DISC ADDRESS 
BIT COUNTER BIT 
BIT COUNTER BIT 1 
SIT COUNTER BIT 2 



0200 WRITE PHASE S 

0110 CRC BIT F 

0200 WRITE PHASE 6 

0120 CLOCKED READ DATA 

0250 EXPECT READ CLOCK 
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